IB Chemistry Brakke Topic 03 - Periodicity
TD301 - Periodic Trend Introduction

(Note: For this activity, you will need Excel open as you will graph several periodic trends as we move along)
What were Newlands Octaves? How did he arrange the elements?

Mendeleev gets credit not only for arranging the elements but also for predicting missing elements, explain how
he organized the periodic table and how he was able to predict what was missing:

What was significant of Dobreiner’s Triads and how did it support MendeleeV’s periodic table?

How are periods, groups, and metallic properties assigned in the periodic table? Label the table below with these
properties:

odic tab

5. The per

[al
c

1 2 3 4 5 6 7 0
1 2
1 H Atomic number He
1.01 400
Element
3 4 _ ) 5 6 7 8 9 10
2 Li Be Relatrve atomic mass B C N 0 F Ne
6.94 .01 10.81 12.01 14.01 16.00 15.00 2018
11 12 13 14 15 16 17 18
3| Na Mg Al Si S C1 Ar
1299 2431 26.92 2809 30.97 32.06 3545 3995
19 20 21 22 23 24 25 26 27 28 29 30 3l 32 33 34 35 36
4 K Ca Sc Ti v Cr Mn Fe Co Ni Cu In Ga Ge As Se Br Kr
39.10 40.08 4496 4790 50.94 5200 5454 5585 5893 5871 63.55 65.38 69.74 7259 7452 78.96 7991 8380
37 38 39 40 41 42 43 44 45 45 47 48 45 50 51 52 53 54
5| Rb Sr Y Zr Nb Mo Te Ru Rh Pd Ag cd In Sn Sh Te I Xe
8547 87.62 88.91 9122 9291 95.594 98.91 101.07 102.91 106.42 107.87 11241 114.82 118.69 121.75 127.60 126.50 131.30
55 56 57 T T2 73 T4 75 76 77 78 79 80 81 82 83 84 85 86
6 Cs Ba La Hf Ta W Re Os Ir Pt An Hg Tl Pb Bi Po At Rn
13291 13733 138.51 178.49 18095 183.85 186.21 190.23 19222 195.09 196.97 200.59 20437 20719 20898 210 209.59 22202
8 83 89 I 104 105 106 107 108 109
7 Er Ra Ac Rf Db Sg Bh Hs Mt
223.02 226.03 227.03 260 26211 266.12 26412 269.13 268.13

58 59 &0 61 62 63 &4 63 66 &7 68 69 70 71
T Ce Pr Nd Pm Sm Eu Gd Th Dy Ho Er Tm b Lu
140.12 14091 14424 14451 150.35 15196 157.25 158.93 162.5 16493 167.26 168.93 173.04 17457

90 91 92 93 94 95 96 97 98 99 100 101 102 103

I Th Pa U Np Pu Am Cm Bk Cf Es Fm Md No Lr
232.04 23104 238.03 239.05 239.05 243.06 247.07 247.07 252.08 254.09 253.09 257.10 255.09 257

What does the periodic Law State?

Fill in the names of each of the “families” above:
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Define Electronegativity:

7. First ionization energy, electron affinity and electronegativity of the elements

1312 73 First ionization energy / Electron affinity / kJ mol ™! BN
" kI mol™ 2 EA /KT mol ™! He
22 Element

530 —60 | 500 801 271086 -122 |1402 1314 —%41 1681 -328 | 2081
Li Be Electronegativity B ¢ N 0‘ 98 . Ne
10 16 20 26 30 34 40

496 53 |78 578 —42|789 134 |1012 —72|l000 :ﬁ 1251 349 | 1521
Na Mg Al Si P 5 (w] Ar
05 13 16 18 22 26 32

419 48(s590 2| 631 -18[6%8 8 650 51653 64| 717 759 -15 | 758 —64 |737 -112|746 -119 906 579 41|762 119|947 79 (941 -195|1140 —325 | 1351
K Ca Se Ti v Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
08 10 14 15 16 17 16 18 18 19 19 17 18 20 22 26 30

403 47 550 5| 616 30| 660 —41|es4 86| 685 72|702 53 711 -lol| 720 -110| 805 54 |731 126|868 558 —29(709 107|834 -101(869 -190| 1008 -295 |1170
Rb Sr Y Ir Nb Mo Te Ru Rh Pd Ag cd In Sn Sh Te I Xe
08 10 12 13 16 22 21 22 23 22 19 17 18 20 21 21 27

376 46| 503 14| 538 45 | 680 761 31| 770 79| 760 14| s40 -106| 880 151 | 870 205 [890 223 |1007 589 19|71 35|703 —91[812 183 270 | 1037
Cs Ba La Hf Ta w Re 0Os Ir Pt An Hg Tl Ph Bi Po At En
08 05 11 13 L5 17 13 22 22 22 24 13 18 18 13 20 22

393 44| 509 10| 499 34
Fr Ra Ac
07 05 11

Looking at the graph as atomic number increases, what trend does electronegativity follow?

Define lonization Energy:

Looking at the graph as atomic number increases, what trend does ionization energy follow?

Define Atomic Radius:

8. Atomic and ionic radii of the elements

30 Atomic
radius /
H 102m He
154019 Element
152 112 28 77 70 66 54
Tonic
Li Be radius / B C N (o] F Ne
881+ [30029 107 m 1603+ 26004 (17102 [146 020 [133(12)
186 160 143 117 110 104 e
Na Mg Al Si P S Cl Ar
424
98 (1+) |63 (2 5034 (71 |21269 [19002) |181(10)
231 197 160 146 131 125 129 126 125 124 128 133 141 122 121 117 114
K Ca Sc Ti v Cr Mn Fe Co Ni Cu In Ga Ge As Se Br Er
90 (24) 8024 |76 |74(24) 96 (1+) 53 (44
133 (1) |8429) 813+ |68(4s) | 8802+ | 6303 [60(49 |83 (6304 [T209 |evEs |T4Es (82064 |m2¢n | 209 (20209 [196(10
244 215 180 157 141 136 135 133 134 138 144 149 166 162 141 137 133
Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag cd In Sn Sh Te I Xe
T2(34) 6504 (6803 [670+ |3609) 112 (24)
48(1+) |11024) [93G+) (8049 |ea(s+) |68 (3779 82049 [6049) |e2@ae) [126019 [97@+) 8134 |71+ |285G0 (222029 |219(19)
262 17 188 157 143 137 137 134 135 138 144 152 171 175 170 140 140
Cs Ba La Hf Ta W Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn
64(5+4) 6604+ 6349 |63 |68 (8029 1370 |127¢04 [15009) 12002+ |12006+4) |49
167(1+) |1342+) |115G+) |76+ |T2(6+) |4206+) [38(7+) [39(8+) |63 (4+) |63 (49 (853 |11002+) 9339 |8 |76(59 |67(6+) |62(7%)
270 220 188
Fr Ra Ac
180(1+) | 148 (2+) [112(3+)

Looking at the graph as atomic number increases, what trend does this atomic radius follow?
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What is the electron shielding effect? Use a diagram to support your statement:

What happens the atomic radius of Cations? Why? Use an example to support:

What happens to the atomic radius of anions? Why? Use an example to support:

What does the term effective nuclear charge mean?

What does it mean for a group of ions to be isoelectronic?

Melting/Boiling Points:

6. Melting points and boiling points of the elements

14 1
% Melfing point /K. Hf
454 1551 Element 2573 3825 63 55 53 25
Li Be Boiling point /K. B C N 0 F Ne
1615 3143 2823 5100 T o0 85 27
371 axz 033 1683 317 392 172 B4
Na Mg Al Si P s Cl Ar
1156 1380 2740 2628 553 T8 138 87
336 12 1814 1933 2163 2130 1517 1808 1768 1728 1356 683 303 1210 1080 490 266 116
K Ca Sec Ti v Cr Mn Fe Co Ni Cu In Ga Ge As Se Br Kr
1033 1757 3104 3560 3653 1043 27135 3023 3143 3003 2840 1180 2676 3103 886 958 332 171
312 1042 1795 2125 2740 2883 245 2583 1230 1827 12135 o4 429 505 a4 723 a7 161
Eb Sr Y Ir Nhb Mo Te Eu Eh Pd Ag Ccd In Sn Sh Te I Xe
250 1657 3611 4450 5015 5833 5150 4173 4000 4 485 1038 2353 1543 2023 1263 457 166
302 aag 1194 2500 3269 3683 3453 2973 2683 45 1337 134 517 601 54 527 575 puli )
Cs Ba La Hf Ta W Re Oz Ir Pt Au Hg Tl Ph Bi Po At En
847 1913 3730 4875 5700 5033 5000 5570 03 4100 3353 630 1750 2013 1833 1235 610 m
300 a7 1313

Fr Ra Ac

50 1413 3473

Looking at the graph as atomic number increases, what trend does this property follow?
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Reactivity:

Looking at the graph as atomic number increases, what trend does this property follow?

What conclusions can you make from the Brainiac Video?

You will need to compile each of your graphs, include the raw data used, with titles, keys, and brief explanations
of each trend.



